ABSTRACT
INTRODUCTION
The literature is replete with the clinico-pathologic presentation of ameloblastoma (1-9), a benign epithelial odontogenic tumour that commonly affects the mandible and rarely the maxilla or the soft tissue (peripheral ameloblastoma). Most cases affect the mandibular molar and ramus region. It is the most common odontogenic tumour although it comprises only 1% of all tumours and cysts of the jaw. Six histological subtypes of ameloblastoma have long been identified and comprise the following: 1) follicular 2) plexiform 3) acanthomatus 4) granular 5) basal cell and 6) desmoplastic type. Based on the overall histologic architecture, the tumour can be further divided into four variants: solid ameloblastoma, multicystic ameloblastoma, multicystic plus solid ameloblastoma and unicystic ameloblastoma.
It is well known that ameloblastoma can be radiologically unilocular or multilocular and that unilocular or multilocular ameloblastoma may be histologically unicystic or multicystic, both of which have been shown to recur, particularly following inadequate surgical treatment. It may be wise to categorize ameloblastoma on radiological grounds, especially in children, with the aim of utilizing this classification to interpret the growth rate and to plan the surgical treatment of these cases. The radiological classification presented in this report is the first to emerge in the world literature on ameloblastoma.
The radiologic presentation of ameloblastoma in the young may vary from unilocular radiolucency to multilocular radiolucency. The multilocular radiolucency is found to be more common than the unilocular type in children. Amelobastoma is generally considered to be rare in the young and the average age group in most studies appears to be higher than 30 years.
The authors have devised a radiological classification which can assist in the interpretation of tumour biological behaviour and planning for medical and surgical management.
SUBJECTS AND METHODS
All 18 cases of ameloblastoma found in Jamaicans below the age of 20 years (Table 1 ) from data stored in the "tumour power house" were analyzed for demographic and radio- The age, gender, site of lesion and radiographic appearance of these lesions were analyzed and compared with what has been previously documented in the literature. All cases studied were radiologically assessed with the use of right and left lateral oblique radiographs of the mandible, except for case 1 which was assessed by the use of a dental panoramic tomogram (DPT) and the case of maxillary ameloblastoma which was assessed by the use of the DPT and computed tomography scan. We formulated a new classification based on the radiological appearance of the 19 cases ( Fig. 1) .
RESULTS
The demographics of the 19 cases of ameloblastoma in young Jamaicans are shown in Table 2 and Figure 2 . Based on the new radiological classification (Fig. 1) , the current series of 19 cases were documented under radiological subgroups (Table 3 and Fig. 3 ). The most common radiological subgroup was IIb2, of which three cases had root resorption (Fig. 3) . Only two cases of IIa 2 were documented (Fig. 3) . One case of IIa1 was documented. One must note that in this series of patients from Jamaica no Ia1 case was documented ie no case simulated the classical dentigerous cyst. One case of ameloblastoma in the maxilla of a 13-year (Fig. 4) ; this latter was categorized as IIa2. Table 4 shows the categorization and the suggested surgical management.
The most predominant category was IIb 2 (less well corticated multilocular radiolucent lesion without unerupted teeth associated). One case of IIa 1 (well circumscribed multilocular radiolucency from teeth numbers 43 to 36, 37 region with an unerupted tooth number 43 in the lesion) was reported. This IIa 1 case also had root resorption ( Fig. 5) .
Root resorption can occur both in unilocular and multilocular cases with or without an unerupted tooth associated with the lesion. It is more commonly found in the Ogunsalu et al series of 19 cases in young Jamaicans to classify ameloblastoma in children, for the following reasons: * To demonstrate similarities to simple dentigerous cysts, * To describe at a glance the lesion by way of numbers and letters, * To describe the growth and level of aggression of the tumour based on the presence of root resorption (since root resorption is an indication of a more aggressive lesion), * To show that less cortication also signifies increased growth rate and * To plan and standardize surgical management of ameloblastoma, particularly in the young. In the literature, much has been said and documented on the demographics of ameloblastoma in children (9) (10) (11) (12) (13) (14) (15) . The present analysis showed that the male-to-female ratio was 1.1:1, an almost equal sex ratio, consistent with what has been previously documented by Keszlar and Dominguez (10), Khan (11) and Takahashi et al (14) who reported male to female ratios of 1:1, 0.9:1 and 1:1 respectively. However it differed from the sex ratio documented by authors from two African studies -Olaitan and Adekeye (13) and Daramola et al (9) who recorded a sex ratio of 1:1.5 and 1:1.7 respectively. It almost tallied with the sex ratio documented by the African series of Chidzonga (12) , which was 1:1. Jamaica has a population predominantly of African descent.
The mean age (16.1 years) was similar to that documented by Al-Khateab et al (16) in a series from Jordan and higher than that reported by Khan (11) and Takahashi et al (14) . It was slightly higher than the mean age in the series of Chidzonga et al (12) from Africa, and Orad and Blanchert (15) from the United States of America (Table 5) .
Two cases (11%) occurred unilaterally in the anterior mandible, hence the site distribution was similar to that of reports in the literature. No case radiologically simulating dentigerous cysts (Ia 1 ) was documented from the present series. This radiological category has been documented in other studies (13) . Neither was any IIb 2 category present, indicating that well corticated multilocular radiolucent lesions without unerupted teeth associated were also absent from this series. This made sense if one believes that ameloblastoma in children is progressive in growth and that nondentigerous lesions with multilocular radiolucency are probably likely to be fast growing (hence less cortication) than to be slow growing (ie well corticated).
The implications of these findings to the surgical management of ameloblastoma in young Jamaicans are as follows: 1) the presence of cortication means that the marginal and/or adjacent bone to the lesion may be normal and therefore, the further 1cm is expected to be actually normal bone (and not "probably" normal bone) -hence the need for less aggressive treatment and 2) less well corticated lesions do not have the certainty of normal adjacent bone as multilocular type without an unerupted tooth associated with the lesion and is usually less well corticated (Table 3 , Fig. 3 ). This is probably the most aggressive type of ameloblastoma in the young. Based on these findings, we suggest a management for ameloblastoma in children, as shown in Table 3 , with Ia 1 having the most conservative surgical treatment (excisional biopsy) and IIb 2 having the most aggressive, surgical management.
DISCUSSION
The literature often refers to the paucity of ameloblastoma in children and young adults. Both unilocular and multilocular radiolucent lesions may be associated with ameloblastoma in children which can be histologically unicystic or multicystic, irrespective of the radiological presentation (ie unilocular or multilocular). Any histological type has been shown to recur, particularly in adults. As such it should be logical to classify ameloblastoma based on their initial radiological presentation. Hence we utilized the radiological presentation in this mentioned in (1) and as such would require more aggressive management in terms of the amount of normal bone to be taken along with the lesion. The authors inferred that unilocular or multilocular lesions in children may require conservative or aggressive management depending on the presence or absence of cortication and root resorption.
The treatment of ameloblastoma is surgical resection of the lesion in continuity with dentoalveolar structures and preservation of the lower border of the mandible or radical resection of the affected bone. The effectiveness of the surgical procedure is dependent on accessibility of the tumour, the skill of the operator and completeness of removal of the disease.
In 1986, Isaacon et al suggested that minimal surgical procedures should be employed in the young patient. It is intended that this radiological categorization of ameloblastoma will aid in decision of the extent of surgery to be done, especially in children.
The duration of radiological follow-up for ameloblastoma in children should also be based on this categorization. The large IIa 2 and IIb 2 will require longer and more frequent periods of follow-up radiologically, preferably with magnetic resonance imaging, than with the other categories. The Ia 1 which looks like a dentigerous cyst, will require short duration of follow-up and this can be done with the dental panoramic tomogram of good quality.
The authors' newly adopted classification of ameloblastoma in children should clarify the debate on the extent of the surgical procedure in these patients. It also sets out guidelines for duration of radiological follow-up and imaging modality.
